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ABSTRACT

Native pawpaw patches serve an important role in forest
ecosystems around streams and rivers in terms of fruit production, soil
erosion control, enhancing insect biodiversity, and possibly resisting
establishment of invasive plant species. Field observations at several
locations in Kentucky suggest that areas where pawpaws are well
established tend to have a presence of fewer invasive plant species. How
pawpaw patches have spread throughout the southeastern United States is
not well understood. The objective of this study is to find a suitable
model(s) to map spatial concentration of pawpaw patches and invasive
species in central Kentucky utilizing multitemporal imageries captured from
airborne and satellite platforms. Upscaling and down scaling of multi-
temporal-spectral-spatial existing imageries are used to develop the
model(s). Multispatial resolutions airborne imageries from 5-cm to 100-cm,
and satellite imageries of 15-meter are tested. Multispectral: panchromatic,
color-color infrared, near infrared imageries collected during different time
covering the Guerilla Creek watershed at Bernheim Arboretum and
Research Forest as a pilot site are used. A priori spectral signatures of
pawpaw, spicebush, and other plants will be used during the model
development for creating vegetation indices, measure density, slope,
aspects, crown diameter, and height. The model developed at this pilot site
will be expanded to cover other areas such as the central Kentucky region.
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GNSS GEODETIC NETWORK — OPUS STATIC

BERNHEIM ARBORETUM
&
RESEARCH FOREST

GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS)
ONLINE POSITIONING USER SERVICE (OPUS)
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CONSTELLATIONS OF ©EMI, Inc. 2013
VARIOUS GNSS

ALL NAVIGATION SATELLITES HAVE MEDIUM EARTH ORBITING
(MEO) CONFIGURATIONS EXCEPT BEIDOU SYSTEM

BEIDOU NAVIGATION SATELLITE SYSTEM HAS THREE DIFFERENT
ORBITS:
MEO,
INCLINED GEOSYNCHRONOUS SATELLITE ORBIT (IGSO), &
GEOSTATIONARY EARTH ORBIT (GEO)
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Digital Metric Mapping Camera

Final Resolution 5-cm
Flying Height 2700 AGL
Aerial Targets 22" x 22"
Ground Control Points 9

Ground Sampling Distance (GSD)  1.97”
LiDAR Data GSD 1-meter
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NEW AERIAL TARGETS DESIGNED AND USED FOR COLOR
AND CIR MULTISPECTRAL MAPPING
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AERIAL TARGETS VISIBLE IN COLOR AND CIR IMAGERIES



DATA PROCESSING & GENERATION
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4 Lines 101 Exposures 1.97 “ GSD
72 Tiles of Color and CIR Orthophotos
5-cm Resolution
LiDAR Data 1-m Resolution
9-Photo Control Points Used for AT
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5-cm Resolution Ortho Imagery Accuracy Estimate

LiDAR Topographic Data Accuracy Estimate

Unknown
15-cm




PAWPAW TREES IN KENTUCKY
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PAWPAW TREES IN BERNHEIM KENTUCKY
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PAWPAW TREES AT BERNHEIM, KENTUCKY
CONT'D..
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PAWPAW TREES ARE FOUND ALONG CREEK AREAS SUCH AS THE
HIGHLIGHTED AREA ABOVE IN THE GUERILLA CREEK
WATERSHED




PAWPAW TREES AT BERNHEIM, KENTUCKY
CONT'D..

GROWN ALONG CREEKS AS UNDERSTOREY TREES
(PICTURE JULY 2014)



GUERILLA CREEK WATERSHED ELEVATION DATA




GUERILLA CREEK WATERSHED NDVI DATA

NDVI from 5-cmm Ortho Mosaic NDVI from 15-m LANDSAT ETM

NORMALIZED DIFFERENCE VEGETATION INDEX (NDVI) assists in
checking the density of vegetation for any area of interest.

NDVI = (NIR — VISIBLE RED)/ (NIR + VISIBLE RED)



GUERILLA CREEK STUDY AREA IMAGE
CLASSIFICATION

UNSUPERVISED CLASSIFICATION WITH 60 CLASSES



GUERILLA CREEK STUDY AREA IMAGE

CLASSIFICATION CONT’D.

RECODED 4 CLASSES FROM THE 60 CLASSES:

Impervious

2. Trees
3. @Grass

4. \Water

1.




GUERILLA CREEK STUDY AREA IMAGE
CLASSIFICATION CONT’D.
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Zoomed in Image

Recoded 4 Classes From The 60 Classes:
1. Impervious Surface
2. Trees
3. Grass
4. Water



PROBLEMS

Both supervised and unsupervised classifications
could not trace the pawpaw trees.

Despite the high resolution of the ortho imagery used,
the classification techniques could not create a
separate class of pawpaw.

The Near IR is not good enough to separate spectral
signature of pawpaw with other vegetation.

Majority of pawpaw trees in the study area are located
under story or under the canopy of taller trees.



NEXT STEPS

PERFORM THE FOLLOWING TO OVERCOME THE PROBLEMS:

FLY THE STUDY AREA WITH HYPERSPECTRAL SENSOR

PERFORM A GROUND X-SECTION & L-SECTION SURVEYS ALONG THE
GUERILLA CREEK (TERRESTRIAL LiDAR ALONG WITH TERRESTRIAL
IMAGERIES OF PAWPAW PATCHES)

CAPTURE HIGH INTENSITY AIRBORNE LiDAR DATA & AIRBORNE
IMAGERY

INTEGRATE AIRORNE LiDAR INTENSITY, FIRST RETURN, LAST RETURN,
INTERMEDIATE RETURN, AND TERRESTRIAL IMAGERIES TO CAPTURE
SPECTRAL SIGNATURES FROM THE UNDERSTOREY PAWPAW TREES

COLLECT DIGITAL SPECTRAL SIGNATURES OF VARIETIES OF PAWPAW
TREES AVAILABLE AT THE STUDY SITE

PERFORM CLASSIFICATION BUNDLING THE IMAGERIES FROM
VARIOUS SENSORS

USE THE GROUND COLLECTED DATA FOR GROUND TRUTHING

UTILIZE THE SPECTRAL SIGNATURES OF THE VARIOUS PLANT SPECIES
TO PERFORM A SUPERVISED CLASSIFICATION



CONCLUSIONS

THE CURRENT ONGOING STUDY GUIDES TOWARDS THE NEXT STEPS
TO OVERCOME THE PROBLEMS.

THE DATA SO COLLECTED WILL BE USEFUL FOR OTHER APPLICATIONS
SUCH AS IMPERVIOUS SURFACE MAPPING, ENGINEERING MAPPING,

LAND USE/COVER MAPPING, SOIL MAPPING, AND WATERSHED
STUDIES.



ACKNOWLEDGEMENTS

THE RESEARCH TEAM ACKNOWLEDGES THE KENTUCKY STATE
UNIVERSITY FOR PROVIDING PARTIAL RESEARCH FUNDING AND
BERNHEIM ARBORETUM AND RESEARCH FOREST FOR THE
LOGISTICS PROVIDED DURING THE FIELD WORK OF THIS RESEARCH.

The presentation team would like to thank the Organizer
of the JACIE ‘S Workshop at the ASPRS National
Convention 2015.



THANK YOU FOR YOUR ATTENTIONS &
PARTICIPATIONS!



